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VS 

CLAIMS 1-14 (CANCELED) 

X5, A method of manufacturing a semiconductor device 
comprising the steps off 

forming a nitride film at a predeterTiiined region on a 
maxn surface of a first semiconductor layer located on an 
insula ting layer; 

forming a side wall insulating film in contact with a 
side surface of said nitride film; 

etching said first semiconductor layer to pattern 
said first seiniconductor layer using said nitride filju and 
said side wall insulating filro as a mask; 

forcing a second seiniconductor layer covering at 
least said insulating layer , said first seiniconductor 
layer and said nitride film; and 

oxidizing said second semiconductor layer to form an 
oxide film. 
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16. The method of manufacturing tho semiconductor 
device according to claim 15, further comprising the steps 
of: 

etching and reiaoving 5aid oxide film; and 
effecting etching on the surface ^f said insulating 
layer simultaneously with the etching of said oxide film 
to form a U-shaped concavity at the surface of said 
insulating layer. 

17. A method of mnu factoring a semiconductor device 
• comprising the steps of: 

forming a nitride film at a predetermined region on a 
main surface of a semiconductor layer located on an 
insulating layer; 

forming a side wail insulating film in contact with a 
side surface of said nitride filia? 

effecting etchi^jg on said stejaicorrductor layer to 
t^tmym a • pradeeermined thickness using said nitride ilXm 
md said side wall insulatijag tilm as a m&sk} an4 

selectively oacidixlng said semiconductor layer to 
torn an oxide iilm ming said, nitride fiiii!i a mmk^ 
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€i0vice according to cl&m 17, farther coss^rising th& &t&g 
of : 

effecting asfiisotropic etcJiiiig on said oxide tilm to 
loxm a side wall oxide filM i« contact with the 
5«rfac^ of isa semiconductor layer, 

i$> A method Of Biaj^ufaetuxiing a eesfaicond^jctor clevice 
comprising thie sfcep§ o£« 

fo»min^ ^ nitride £LXm at a pred^t^foaiRed region on a 
m^in surface of a s^micontductor la^sriocated oia «n 
ins«latin^ lay©r; 

sel^tctively oxidising said saaaiieon^uctor lajner to 
form 4« oxide Him ming said fjitrid^ filis ast ^ anaski 

#teMng a«d r^movinit at l^mt a region of said 
nit ride? tihm n^mx its side surface; aiKl 

eff ©ctii^^ aMsotrojpic etching on said .oxide film and 
said saaiicojfiductcx layer using said etch«d nitride f ilie as 
a mask* 
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26. A aiethcxl of manufactujeinf a semiconductor devlc® 

iorrairtg a riitxide film at a pr^detenai^e^:! region on a 
fmin s«r£«ce of a first s«j]8aco«ductor l^y&t located o» att 
insulating layer; 

€f lecti»g isottopic etchinf m said first 
semiconductor lay«r nming sati4 Stride film as a mask for 
rejsoviiif: a portion ot mid first se«*icondactor layer not 
located uncl«rr said nitride film m4 » portion oi §aid 
first semicoj^ductor layer iocmteci «indar a bM^ mxiac^ of 
said nitride film? 

loming a s^seond s«iisico«dac:tD^ iayar cov^rinf said 
jsitrid® lilm, said first semiconductor layer and said 
insulating laf^r by a «putteritif j^ethod? and 

oxidizia^ said second semicortdtjctor iayesr, 

21. A sa^tiiod ol manafactttriiR^ a ssiisicondtjctor devici^ 
coa^risln9 tM st»p« of? 

forming a resist film at a predetemiJi^d region on a 
mam surface of a first smicoitductot^ lajf^r located on m 
insiilating layer; 

effecting etching on said first smicondiictor layer 
to pattern said first seMcondiactor layer using said 
resist film as a aiaskir 

ion"-implaating im^turity iiito a side surface of mid 
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first semiconducfeor layer ming said resist film as a 

^o.3OTii39 a mcond semiconductor layer cov^rin^ said 
first 0SJ5icond«ctor Uy©r and said in«ul«tiisg layer by a 
sp«tt.<jrin9 method after rmoviti^ mi4 resist film; and 

oxidising said second semiconductor layer. 

cojsjprisiiJf the st^ps of ? 

f oa^Rjing a Mtride f ilis at ^ pr^detefisijsi^dl region a 
main surface of a f ijrst seiRioon^iictor layer located on an. 
insulating layer; 

foming a side vail oxide film in coBtact with s side 



etching said first semiconductor lay^r pattern said 
first s^ioiconductor layer nsimi said: fiitride film said 
side wall oxid^ tilm as a isask; 

removing said side wall oxide f ii«t? 

isiplaitting inactive ions i«to said first 
semcoridttctor layer tisismg said nitride film as a m^sk, m4 
subsequently performing heat treatiaenti 

oxidiging said firat s^^coMwtor layer t 



surface of said Mtrid# filMj 
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mM^ film using sax<i nitxi?J® tiM m a jaasJkj 

isiplajtting Impurity loss into fch^ side sasrface of 
first s^micon4xict03£ Ifty^r through «^iid oxide fiia. 

23, th0 mthod oi p^nu fact-axing the semiconductor 
device according to claiia ^2, wherein 

$aid inactive ions d:e^ ^iiicoin ions, 

24* .Th® irs«>thod of siantifQcturingf th© §«rfti'conductdr 
devics according to claim 22, farther comprising th© ^'teps 
oft 

foming a secofid s^micoi^dtictor l^^^t covering mi4 
nitride tllm and «aid first sei»icondwtor lay«r prior to 
said h^a t tr^at^ent ir wh#roin 

^©id step of o^ldiaiifig said first semicondmctor layar 
includes th« step of osEidissing mM second semi coriduc tor 
layer and a g>ortion near the side surface of said first 
eemicondtsctor layer. 



Application/Control Number: 10/682,124 Page 8 

Art Unit: 2878 

25, The imthod of manufaeturing th« sei»i conductor 
device according to cl&lm 24, iuzth&t comprising the step 
oft 

e^f^cting anisotapic etching on said oxide film to 
torn a side wali oxide f il^ in contact with the sid« 
surfacft of said lirst conductor layer. 

26. A method of »ani«factiiring a semiconductor device' 
coiBprising the step» of $ 

forming a nitride film on a »ain surface of a first 

smicojid^ctor iay^r located at a ptmd^&t^x^in^ x^^im on 
m insulating |.ay«^r? 

fomiiig a xmslMt lilm at a pr«d0t«xiRined region on a 
m^in surface oi said nitride iiimt 

ImpXmtinq inacttve imm and impvit:ity xK^m into ^ 
portion nmz a 3ide surface of said lirsit ^©micondactor 
laj^r ming said resist fil^ as a mask; 

doming a ^eco^d semiconductor layer covering said 
ftitride film, aaid first seMiconductor layer and said 
in^ulatifjg lay^r? and 

oxidizing $aid second semicond^ictor lay^r a«d a 
region near the «ide surface of «aid first sei^icDBductor 
layer <• 
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cosftprising the steps ofs 

fonsifig & nitjfid® tilm at a J>r«aete^i(ai««?i region o« a 
isain s«rlac« of a smicoMiictor layer iocatsd on an 
i«sw.lat.i«g iay€»r; 

selectively oxictiklagf s^iia smicoitdttctor layer o^©r a 
pre<i^termi««d thickne»« to form & first oxid® film usin^ 
said nitride fills as a iaagk? 

reaioving ^^i^j first <5xi<i« filkj 

oxidising mM seaasiconductor layer a r^tmaining 
tnickness to toxm a secoftd oxid© f iisi said nitride 



lilfti ae a mask. 
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2B* A method of manufacturing a sefjtticouductor device 
comprising the steps of: 

forming a, nitride f ilm> at a predet^nained region on a 
main surface of a semiconductor layer located on an 
insulating layer; 

etching said se«»i conductor layer to pattern said 
semiconductor layer using said nitride film as a mask; 

oxidizing a side portion of said semicondiuctor layer 
using said nitride film as a mask? 

rea»>vtng at least a portion of the nitride film 
located near the side surface of said semiconductor layer? 
and 

iiaplanting impurity ions into a portion near the side 
surface of said semiconductor layer using said nitride 
filiR as a mask. 

2$, A method of manufacturing a semiconductor device 
comprising the steps of: 

forming a nitride film at a predetemiinsd region on a 
main surface of a semiconductor layer located on an 
insulating layer; 

selectively oxidizing said semiconductor layer to 
form a first oxide film using »aid nitride film as a mask; 
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removing said first oxide film by etching; and 
oxidizing a side portion of said semconductor layer 

to form a second oxide film using said nitride fils» as a 

mask. 

30. A method of manufacturing a semiconductor device 
comprising the steps oii 

forming a nitride film at a predetermined region on a 
main surface of a semiconductor layer iocatied on an 
insulating layer; 

selectively oxidizing said se»iconductor layer over a 
predetermined thickness to form a first oxide film using 
said nitride film as a mask; 

etching and removing said first oxide film using said 
nitride film as a mask; 

forming a side wall nitride film in contact with a 
side surface of said nitride film? 

aniisotropically etching and removing a predetermined 
portion of said semiconductor layer using said side wail 
nitride film as a mask; and 

oxidizing a side surface of said semiconductor layer 

4 

to form a second oxide film. 
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31. A method of Manufacturing a semiconductor device 
comprising the steps of? 

forming a s©a>lconductor layor having a main suxliice 
on an insulating layer,, and then fooning an oxide film on 
the iftain surface of said semiconductor layer; 

forming a nitride filiaon said oxide tilm} 

forming on said' oxide filia a side wall nitrides film ' 
in contact with a side surface of said nitride film? 

etching said semiconductor layer into an isolated 
form using said nitride film and said side wall nitride 
film as a mask; 

oxidizing a side surface off said semiconductor layer 
to form a side wall oxide film using said nitride fllin and 
said side wall nitride film as a mask; and 

removing said nitride filis and said side wall nitride 
film with thenflo-phosphoric acid. 
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32* A method of maniifacturing a semiconductor device 
comprising the steps of: 

forming a second s etui conductor layer on a main 
surface of & first semiconductor layer located located on 
an insulating layer; 

forming a nitride film at a predetermined region on a 
inain surface of said second semiconductor layer; 

selectively oxidizing said second semiconductor layer 
to give a trapeaoidal section to said second senilcqnductor 
layer using said nitride film as a roaskj and 

afiisotropicaily etching said second and first 
semiconductor layers to remove said second semiconductor 
layer and give a trapexoidal section to said first 
semiconductor layer. 
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33, A method of manufacturing a semicandactor device 
comprising the steps of: 

forming a plurality of isolated semiconductor layers 
on an insulating layer with a predetermined space between 
each other; 

forming a nitride film to cover an upper surface of 
eaid insulating layer located at an isolation region 
between said adjacent semiconductor layers as well as a 
side surface of said semiconductor layer; and 

oxidissing an upper side portion of said semiconductor 
layer ttsing said nitride film as a mask. 

34 . A method of raanuf acturing a semiconductor device 
comprising the steps of: 

forming a plurality of Isolated semiconductor layers 
on a jnain surface of an insulating layer with a 
predetermined space between each others 

forming a concavities at a region of said insulating 
layer located between said isolated seitticond actor layers 
and near a lower side portion of said semiconductor layer; 
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foxHiing a side vrali insulating film being in contact 
with the side surface of said semiconductor layer and 
filling said concavity at said lower side portion of said 
semconductor layer j and 

forming a polycrystalline silicon layer filling said 
concavity between said adjacent seraiconductor layers. 

35. A wethod of manufacturing a semiconductor device 
coRjprising the steps of: 

forming a senti conductor layer on a first insulating 
layer; 

fonming a second insulating layer at a region on a 
jnain surface of said semiconductor layer corresponding to 
an isolation region; 

forming an epitaxial growth layer having a 
trapezoidal section by epitaxial growth from an exposed 
surface of said semiconductor layer using said second 
insulating layer as a mask? and 

effecting anisotropic etching on said epitaxial 
grovsfth layer and said semiconductor layer to fon» a 
plurality of isolated semiconductor layers each having a 
trapezoidal section after removing said second insulating 
layer . 
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36. The method of manufacturing the semiconductor 

device according to claim 35, further comprising the step 
of: 

oxidizing a surface of said epitaxial growth layer 
prior to the etching of said epitaxial growth layer and 
said seiRi conduct or layor.- 

37. The method of jnanufacturing the semiconductor 
device according to claim 35, further comprising the step 
ofj 

implanting impurity into a region of said 
semiconductor layer under said second insulating layer and 
subsequently diffusing said impurity in a lateral 
direction, prior to said epitaxial grotwth. 

38. The method of manufacturing the semiconductor 
device according to claim 35, further comprising the step 
of? 

ion- implanting impurity into a region of said 
semiconductor layer forming an end of an active region 
through said second insulating layer by an obligue rotary 
implantation method, prior to said epitaxial growth* 
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39. The method of wanufacturiag the semicond^jctor 
device according to claijn 35, further comprising the step 

ion-implanting iajpurity of the same conductivity type 
as a channel region into a portion of said semiconductor 
layer located at an active region ^ prior to said 
epitaxial growth. 

' 40 ♦ The method of raanafacturing the seraicondactor 
device according to claim 35, further comprising the step 
of: 

perforraing mechanical-chejulcal polishing on an end of 
an wpper surface of said epitaxial growth layer to round 
the end of the upper surface of said epitaxial growth 
layer, prior to the etching of said epitaxial gwoth layer 
and said semiconductor layer. 
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41. A method of inanafacturing a semicoaductor device 
coiBprlsing the steps of: 

forming a semicondttctor layer at a predetermined 
region on a main surface of an instilating layer? 

isotropicaily etching said insulating layer, using- 
said semiconductor layer as a itiaskr to remove a portion of 
said insulating layer in contact with a lower surface of 
said semiconductor layer by a predetermined amount? and 

oxidizing said semconductor layer to form an oxide 
film at least between said lower surface of said 
seMconductor layer and said insulating layer« 

42. A method of manufacturing a semiconductor device 
comprising the steps of: 

forming a nitride film at a predetermined region on a 
main surface of a semiconductor layer located at a 
predetermined region on an insulating layer? , ' 

selectively oxidizing said semiconductor layer to 
form an element isolating oxide film using ^aid nitride 
film as a mask; and 

ion-implanting impurity into a side end of said 
semiconductor layer through said element isolating oxide 
film using said nitride film as a mask. 
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43. A method of manttfactsaring a semiconductor device 
comprising the steps ofj 

forming a nitride fiinj at a predetermined region on a 
main surface of a semitronductor layer located on m 
insulating layer j 

etching said semiconductor layer to pattern said 
semicondactor layer into a plurality of isolated forms 
using said nitride film as a mask; 

oxidizing a side surface of said semiconductor layer 
to form a side wall oxide film using said nitride film as ^ 
a laaslcj and 

ion-implanting imparity into a portion near a side 
surface of said semiconduetor layer through said side wall 

oxide film using said nitride film as a mask- 
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44 . The method of rnanaf acturing the semiconductor 
device according to claim 43, wherein 

said step of forming said nitride Jtilm includes the 
steps of J 

forming a first nitride tllm on the m^ln surface of 
said semiconductor layer; and 

forcing a section nitride film of a side wail form in 
contact with a side surface^ of said first nitride filBj. 

45 . h method of utanuf actttring a semiconductor device 
comprising the steps of: 

forming a semiconductor layer on an insulating layer; 

patterning said seitdconductor layer and said 
insulating layer into a predetermined form; 

forming a nitride film in contact with a side surface 
of said insulating layer and a lower portion of a side 
surface of said semiconductor layer; and 

oxidizing the side surface of said se«ii conductor 
layer using said nitride filra as a mask. 

46. The method of manufacturing the semiconductor 
device according to claim 45, wherein 

said step of patterning said semiconductor layer and 
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said insulating layer includes the step of patterning said 
seimiconductor layer and said insulating layer to form a 
iirst insulating layer and a first semiconductor layer 
located on said first insulating layer as well as a second 
insulating layer spaced from said first insulating layer 
by a predetermined distance and a second semiconductor 
layer located on said second insulating layer; 

said step of forming said nitride fllia includes the 
step of forming a first nitride film being in contact with 
a side surface of said first insulating layer and a lower 
portion of a side surface of said first semiconductor 
layer as well as a second nitride film being in contact 
with a side surface of said second insulating layer and a 
lower portion of a side surface of said second 
seHjiconductor layer; and 

fomiing an oxide flljn filling a space between said 
first and second nitride films. 
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47. The method of isanufacturing the semiconductor 
device according to claim 45, wherein 

said step of oxidizing the side surface of said 
semicondTJctor layer is perfonacd in a wet atmosphere under 
the temperature condition not lower than 1100**C. 

48. The method o£ manufacturing the semiconductor 

device according to claim 45, further comprising the step 
of ; 

performing mechanicai -chemical polishing on an upper 
portion of the side surface of said semiconductor layer to 
round said upper portion of the side surface, prior to 
oxidation of the side surface of said semiconductor layer. 

. 49. A method of manufacturing a semiconductor device 
comprising the steps of: 

toming successively a semiconductor layer, a first 
nitride film and an etching stopper layer on an insulating 
layer ; 
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etching said etching stopper layer, said first 
nitride film, said seiai conductor layer and said insulating 
layer to give predetermined forms to the sam^; 

forroing a second nitride film covering said etching 
stopper layer, said first nitride film, said semiconductor 
layer and said insulating layer; and 

etching said second nitride film to leave a portion 
of said second nitride film being in contact with a side 
surface of said iftsialating layer and a lower portion of a 
side surface of said semiconductor layer. 

50. A method of laanufacturing a semiconductor device 
comprising the steps of: 
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forwing a $em conductor iay^r on an insulating layer? 
patterning said insulating layer and said 
semiconductor layer to torm.«i first insulating layer and a 
first semiconductor layer located thereon as well as a 
second insulating layer spaced from said first insulating 
layer by a predetermined distance and a second 
semiconductor layer located thereon; 

forcing a nitride filjsi to fill a space between, on 
one hand, said first insulating layer and said first 
semiconductor layer and, on the other hand, said second 
insulating layer and said second seraiconductor layer,* and 
etching back said nitride filai to leave a portion of 
said nitride film being in contact with side surfaces of 
said first and second insulating layers and lower portions 
of side surfaces of said first and second semiconductor 
layers . 



